METHOD FOR PRODUCING a -ALUMINA PARTICULATE 



BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a method for producing 
an a -alumina particulate. More particularly, the present 
invention relates to a method for producing an a -alumina 
particulate to provide a small amount of a -alumina 
particulate having necking. 

Description of Related Art 

a -alumina is alumina [AI2O3] in which crystal phase, is 

a , and widely used as a raw material for producing a sintered 
body such as a translucent tube. As the method for producing 

a -alumina, there are known methods in which water is removed 
from an aqueous mixture prepared by dispersing an aluminum 
hydrolysate and a seed crystal in water to obtain a powder 
mixture containing an aluminum hydrolysate and a seed crystal, 
and the powder mixture is calcined. (A. Krell, NanoSt ructured 
Materials, Vol. 11, 1141 (1999)). 

However, in the method described herein, obtained a 
-alumina has a large amount of particulate having necking, 
and it is difficult to produce a dense sintered body. 
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SUMMARY OF THE INVENTION 

The present inventors have investigated a method for 
producing an a -alumina particulate and resultantly 
completed the present invention. 
5 Namely, the present invention provides a method for 

producing an a -alumina particulate comprising steps of (la) 
and (lb), or a step of (II) described below: 

(la) removing water from a mixture containing water, 
a seed crystal and a hydrolysate obtained by hydrolysis of 
10 an aluminum compound under conditions of a pH of 5 or less 
and a temperature of 60°C or less, 

(lb) calcining the resulted powder, 

(II) calcining a mixed powder containing 75-1 wt% of 
an a -alumina precursor (in terms of A1 2 0 3 ) and 25-99 wt% of 
15 a seed crystal (in terms of oxide of metal component). 



BRIEF EXPLANATION OF THE DRAWINGS 

Fig. 1 shows a transmission electron micrograph of an 
20 a -alumina particulate obtained in Example 1. 

Fig. 2 shows a transmission electron micrograph of a 
-alumina obtained in Comparative Example 1. 

Fig. 3 shows a transmission electron micrograph of an 
a -alumina particulate obtained in Example 6. 

25 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Production method I of the present invention 

In the step (la), water is removed from a mixture 
containing water, a seed crystal and a hydrolysate. 
5 The hydrolysate used in the step (la) is obtained by 

hydrolysis of an aluminum compound at a pH of 5 or less and 
a temperature of 60°C or less. 

The aluminum compound herein used is, for example, an 
aluminum salt or alkoxide. The aluminum salt includes an 

10 aluminum inorganic salt such as aluminum nitrate, aluminum 
sulfate, aluminum ammonium sulfate and ammonium aluminum 
carbonate hydroxide; and an aluminum organic salt such as 
aluminum oxalate, aluminum acetate, aluminum stearate, 
aluminum lactate and aluminum laurate, and preferably an 

15 aluminum inorganic salt, further preferably aluminum nitrate . 
The alkoxide includes, for example, aluminum i sopropoxide , 
aluminum ethoxide, aluminum sec-butoxide and aluminum 
t-butoxide . 

When the aluminum compound is an aluminum salt, it is 
20 advantageous that hydrolysis is conducted by reacting an 
aluminum salt with a base in the presence of water, and for 
example, an aluminum salt is dissolved in water to obtain an 
aqueous solution, and a base is added to this, or an aqueous 
solution obtained by dissolution of an aluminum salt is added 
25 to a base. The concentration of an aluminum salt in the 
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aqueous solution is preferably about 0.01 mol/L or more and 
saturation concentration or less in terms of AI2O3 and pH is 
preferably 0 to 2 . It is preferable that an aluminum salt 
is completely dissolved in water. The aqueous solution of 
5 aluminum salt may contain an organic solvent except water, 
and the solvent may be one which vaporizes or decomposes in 
calcination process described later, and examples thereof 
include polar organic solvents (alcohols such as methanol, 
ethanol, n-propanol, isopropanol) and non-polar organic 

10 solvents (carbon tetrachloride, benzene, hexane and the like) . 
The base is a compound containing no metal component such as 
ammonia water, ammonia gas and ammonium carbonate, and 
preferably is ammonia water. The concentration of the base 
in this case is about lwt% to 50wt%, preferably about lwt% 

15 to 25wt%. The amount of the base is such that a slurry 
obtained by hydrolysis has a pH of 5 or less. 

When the aluminum compound is an aluminum alkoxide, 
hydrolysis may be conducted, for example, by adding water 
having a pH of 5 or less to an aluminum alkoxide, or adding 

20 an aluminum alkoxide to water having a pH of 5 or less. In 
usual, water having a pH of 5 or less may be prepared by adding 
an acid (nitric acid or the like) to water. 

Hydrolysis may be usually conducted under condition in 
which pH is 5 or less in completion, and it is preferable that 

25 pH is 5 or less from initiation to completion. 
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Hydrolysis is conducted at about 60°C or less. The 
hydrolysis temperature is preferably about 50°C or less, 
further preferably about 35°C or less, and not lower than the 
freezing point of the above-mentioned aqueous solution, 

5 preferably about 0°C or more. 

An obtained hydrolysate may be subjected to aging. 
Aging may be conducted, for example, by maintaining a 
hydrolysate at temperatures of about 60°C or less, preferably 
about 50°C or less, further preferably about 35°C or less and 
10 not lower than the freezing point of the above-mentioned 
aqueous solution, preferably about 0°C or more, for about 1 
hour or more, and about 72 hours or less. 

Usually, a mixture containing a hydrolysate and water 
may be obtained by hydrolysis. The mixture has in form of a 
15 sol or gel, or contains a precipitate of a hydrolysate, since 
a hydrolysate may be insoluble in water. 

The seed crystal contained in the mixture in the step 
(la) is, for example, a metal oxide such as alumina (A1 2 0 3 ) , 
iron oxide (Fe 2 0 3 ) or chromium oxide (Cr 2 0 3 ). The seed crystal 
20 is preferably a metal oxide having a crystal structure of 
corundum, and this metal oxide is, for example, a -alumina, 
a -iron oxide or a -chromium oxide, and preferably a 
-alumina. 

The seed crystal has an average primary particle 
25 diameter of usually about 0.01 n m or more, preferably about 
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0.05 ix m or more and usually about 0.5 ju m or less. 

The seed crystal has a BET specific surface area of 
usually about 12 m 2 /g or more, preferably about 15 m 2 /g or 
more and usually about 150 .m 2 /g or less. 
5 a -alumina used as the seed crystal may advantageously 

be prepared by, for example, a method in which aluminum 
hydroxide obtained by hydrolysis of aluminum isopropoxide is 
pre-calcined to obtain transition alumina, the obtained 
transition alumina is ground, and then, calcined and ground. 

10 Iron oxide and chromium oxide may be prepared, for example, 
by a method for grounding a commercially available product . 

The weight ratio of a hydrolysate to a seed crystal [ = 
hydrolysate (in terms of A1 2 0 3 ) /seed crystal (in terms of 
oxide of metal component)] is 99-1 wt%/l-99 wt%, preferably 

15 96-1 wt%/4-99 wt%, further preferably 75-1 wt%/25-99 wt%. 

As the water contained in the mixture in the step (la) , 
there are usually used pure water, ion exchanged water and 
distilled water. The amount of water is usually about 150 
parts by weight or more, preferably about 200 parts by weight 

20 or more and usually about 1000 parts by weight or less, 

preferably about 500 parts by weight or less based on 100 parts 
by weight of the total amount of the hydrolysate and the seed 
crystal. 

A method for preparation of a mixture containing the 
25 above-mentioned hydrolysate, seed crystal and water may be 
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conducted, for example, by procedures in which 

(1-1) water and a hydrolysate is mixed, and a seed 
crystal is mixed into this, 

(1-2) water and a seed crystal is mixed, and a 
5 hydrolysate is mixed into this, 

(1-3) a seed crystal is mixed into water slurry 
containing a hydrolysate after hydrolysis, 

(1-4) an aluminum compound and a seed crystal are mixed, 
and the mixture is subjected to hydrolysis, and 
10 (1-5) water and a seed crystal are mixed, and this, 

mixture is mixed with an aluminum compound, then, the mixture 
is subjected to hydrolysis. In these procedures, the 
procedure (1-4) is preferable. Mixing is advantageously 
conducted by using a vessel equipped with a stirrer, ball mill, 
15 vibration mill , medium stirring mill and the like . Inmixing, 
organic dispersing agents, pH regulators, solvents miscible 
with water (methanol, ethanol, n-propanol, isopropanol and 
the like) may be added, if necessary. 

Removal of water in the step (la) may be conducted by 
20 a method in which water contained in a mixture is evaporated 
to obtain dry solid, and it is usually conducted at about 100°C 
or less. It is advantageous that removal of water is 
conducted, specifically, by a method such as a freeze drying 
and a pressure-reduced drying, or by a method in which water 
25 and solid are separated from a mixture by solid-liquid 
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separation such as filtration and centrifugal separation, 
then, obtained solid is dried (by heat drying using a heat 
conductive type heater or thermostat, air drying and the like) . 
Drying is conducted under air or an inert gas (for example, 
5 N 2 , Ar) , and its pressure is usually 1 atom or less. 

A mixture obtained by removal of water in the step (la) 
is usually powdery, and contains a hydrolysate and a seed 
crystal . 

The step (lb) provides calcination of a powder obtained 

10 in the step (la) . 

It is advantageous that calcination is conducted, for 
example, by a method in which a powder is heated to calcination 
temperatures by using a tubular electric furnace, box-type 
electric furnace, tunnel furnace, far-infrared furnace, 

15 microwave furnace, shaft furnace, reflection furnace, rotary 
furnace, Roller Hearth furnace, and retained at the 
calcination temperature. Calcination may be conducted in a 
batch-wise or continuous. It may be conducted in static mode 
or flow mode. The calcination temperature is usually about 

20 600°C or more, preferably about 700°C or more and usually 
about 1000°C or less, preferably about 950°C or less. The 
temperature raising rate from room temperature to the 
calcination temperature is usually about 150°C/h to 500°C 
/h, and a duration in which, after reaching the calcination 

25 temperature, its temperature is retained, namely, the 
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calcination time is usually about 10 minutes or more, 
preferably about 30 minutes or more and usually about 2 4 hours 
or less, preferably about 10 hours or less. Calcination is 
usually conducted under air or an inert gas (N 2/ Ar) . Further, 
5 calcination may also be conducted under air in which partial 
pressure of water vapor is regulated, for example, air in 
which partial pressure of water vapor is about 600 Pa or less. 

An a -alumina particulate obtained by calcination of 
a mixture may be ground. It is advantageous that grinding 
10 is conducted, for example, by using a medium pulverizer such 
as a vibration mill and ball mill, or an airflow pulverizer 
such as jet mill. Further, an a -alumina particulate 
obtained by calcination or an a -alumina particulate 
subjected to the above-mentioned grinding may be classified. 

15 

Production method II of the present invention 

In the step (II), a mixed powder containing an a 
-alumina precursor and a seed crystal is calcined. 

The a -alumina precursor in the step (II) may be a 

20 compound becoming a -alumina by calcination described later, 
and examples thereof include the above-mentioned aluminum 
salts, aluminum alkoxides, transition alumina, aluminum 
hydroxide, hydrolysates of aluminum compounds and the like. 
The transition alumina is a compound for example in which a 

25 crystal phase is y , % , Q , p or k . The aluminum hydroxide 
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is • amorphous compound or a crystalline compound, in which a 
crystal phase is gibbsite, boehmite, pseudo-boehmite, 
bayerite, norstrandite or diaspore. As the hydrolysate* of 
an aluminum compound, the same compounds as the 
5 above-mentioned hydrolysates in the step (la) are used. 

The seed crystal in the step (II) may be that promoting 
phase transformation from an a -alumina precursor to a 
-alumina in calcination described later, and it is usually 
a metal compound, and examples thereof include alumina (A1 2 0 3 ) , 

10 iron oxide (Fe 2 0 3 ) and chromium oxide (Cr 2 0 3 ) . The seed 

crystal is preferably a metal oxide having corundum crystal 
structure, and the metal oxide is, for example, a -alumina, 
a -iron oxide or a -chromium oxide, preferably a -alumina. 
The seed crystal has an average primary particle diameter of 

15 usually about 0.01 lira or more, preferably about 0.05 jul m or 
. more and usually about 0.5 /z m or less. The seed crystal has 
a BET specific surface area of usually about 12 m 2 /g or more, 
preferably about 15 m 2 /g or more and usually about 150 m 2 /g 
or less. a -alumina used as the seed crystal may be prepared 

20 by, for example, a method in which aluminum hydroxide obtained 
by hydrolysis of aluminum isopropoxide is pre-calcined to 
obtain transition alumina, this is ground, then, calcined and 
ground. Iron oxide and chromium oxide may be prepared, for 
example, by a method for grounding a commercially available 

25 product. 
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The weight ratio of an a -alumina precursor to a seed 
crystal [= a -alumina precursor (in terms of A1 2 0 3 ) /seed 
crystal (in terms of oxide of metal component)] is 75 to 1 
wt%/25 to 99 wt%, preferably 75 to 50 wt%/25 to 50 wt%. 
5 A method for preparation of the mixed powder on the step 

(II) may be conducted, for example, by procedures 

(II-l) an a -alumina precursor and a seed crystal are 
dry-mixed, 

(II-2) water is removed from a mixture containing an 

10 a -alumina precursor, seed crystal and water. Of these 

procedures, (II-2) is preferable. The procedure (II-l) may 
be conducted by using a ball mill or vibration mill. The 
procedure (II-2) may be conducted in the same manner as for 
the above-mentioned preparation of a mixture in the step (la) . 

15 It is advantageous that calcination in the step (II) 

is conducted, for example, by a method in which .a powder is 
heated to calcination temperatures by using a tubular 
electric furnace, box-type electric furnace, tunnel furnace, 
far-infrared furnace, microwave furnace, shaft furnace, 

20 reflection furnace, rotary furnace, Roller Hearth furnace, 
and retained at the calcination temperature. Calcination 
may be conducted in batch-wise or continuous. It may be 
conducted in static mode or flow mode. Calcination 
temperature is usually about 600°C or more, preferably about 

25 700°C or more and usually about . 1000°C or less, preferably 
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about 950°C or less. The temperature raising rate from room 
temperature to the calcination temperature is usually about 
150°C/h to 500°C/h, and a duration in which, after reaching 
the calcination temperature , its temperature is retained, 
5 namely, the calcination time is usually about 10 minutes or 
more, preferably about 30 minutes or more and usually about 
24 hours or less, preferably about 10 hours or less. 
Calcination is usually conducted under air or an inert gas 
(N 2 , Ar) . Calcination may also be conducted under air in which 
10 partial pressure of water vapor is regulated, for example, 
air in which partial pressure of water vapor is about 600 Pa 
or less 

An a -alumina particulate obtained by calcination of 
a mixture may be ground. It is advantageous that grinding 
15 is conducted, for example, by using a medium pulverizer such 
as a vibration mill and ball mill, or an airflow pulverizer 
such as jet mill. Further, an a -alumina particulate 
obtained by calcination or an a -alumina particulate 
subjected to the above-mentioned grinding may be classified. 

20 

a -alumina particulate obtained by the production method of 
the present invention 

The a -alumina particulate obtained by the production 
method of the present invention has a small amount of 
25 particulate having necking and an average primary particle 
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diameter of usually about 10 nm or more, preferably about 20 
nm or more and about 200 nm or less, preferably 100 nm or less, 
further preferably 60 nm or less. 

This a -alumina particulate has an a -ratio of usually 
5 about 90% or more, preferably about 95% or more, and a BET 
specific surface area of usually about 13 m 2 /g or more, 
preferably about 15 m 2 /g or more and usually about 150 m 2 /g 
or less, preferably about 100 m 2 /g or less. 

Since the a -alumina particulate obtained by the 

10 production method of the present invention has a small amount 
of particulate having necking and small average primary 
particle diameter, it is useful as a raw material for 
producing an a -alumina sintered body, especially a dense a 
-alumina sintered body. This a -alumina sintered body is 

15 suitable as a member for which high strength is required such 
as a cutting tool, bioceramics and bulletproof board. This 
a -alumina sintered body is, due to chemical stability such 
as excellent corrosion resistance and the like, used as a part 
of an apparatus for producing a semiconductor such as a wafer 

20 handler; an electronic part such as an oxygen sensor; a 

translucent tube such as a sodium lamp and metal halide lamp; 
• or a ceramics filter. A ceramics filter is used for removal 
of solid components contained in a discharge gas, filtration 
of aluminum melt; filtration of foods (for example, beer); 

25 or selective permeation of a gas produced at petroleum 
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processing or CO, C0 2 , N 2 , 0 2 , H 2 gas. 

The a -alumina particulate obtained by the production 
method of the present invention is used as an additive, toner 
or resin filler for improving head cleaning property and 
5 friction resistance by addition thereof to an application 
layer of a magnetic media of application type. An a -alumina 
particulate can be used also as a polishing material. For 
example, a slurry obtained by dispersing an a -alumina 
particulate in a medium such as water is suitable for 

10 polishing of semiconductor CMP and polishing of a hard disk 
substrate. A polishing tape obtained by coating an a 
-alumina particulate on the surface of a tape is suitable for 
precise polishing of a hard disk and magnetic head. 

Further, an a -alumina particulate is used as an 

15 additive 'for cosmetics, an additive to brake lining, or a 
catalyst carrier, and further used as a material of electric 
conductive sintered bodies and heat conductive sintered 
bodies . 



20 EXAMPLES 

The following examples will illustrate the present 
invention more in detail, but do not limit the scope of the 
invention. The properties of a -alumina particulate were 
measured according to the following methods. 
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a -ratio (%): It is calculated according to the 

following formula (1) using the peak intensity I a (oi2) of an 
alumina a phase (012) plane and the peak intensity I 0(44 o) of 
an alumina Q phase (440) plane from a diffraction spectrum 
obtained by using a powder X-ray dif f ractometer . 

a-ratio (%) = I ft (0 i2> / <oi2>+I* (44o> ) X 100 (%) {1) 

BET specific surface area (m 2 /g) : It was measured by 
a nitrogen adsorption method. 

Degree of Necking: Among 20 or more of 

particulates on a transmission electron micrograph of a 
-alumina particulates, the ratio of those in form of 
agglomerated two or more primary particles was calculated. 
The measuring method will be explained by following model 
diagram. 

In the diagram: 

Particulates in form of no agglomerated primary 
particles: 18 

Particulate in form of agglomerated two primary 
particles: 1 

Particulate in form of agglomerated three primary 
particles: 1 

In this case, degree of necking was 10 % [= 2/ (18 + 1 + 1) ] 



Average primary particle diameter ( /i m) : From a 

transmission electro micrograph of a -alumina particulates, 
the maximum diameter along constant direction of each primary 
particle of any 20 or more particulates was measured, and the 
5 average value of measured values was calculated. 

Example 1 

[Preparation of seed crystal slurry] 

Aluminum hydroxide obtained by hydrolysis of aluminum 
10 isopropoxide was pre-calcined to obtain a transition alumina 
in which the main crystal phase is a 6 and containing 3 wt% 
of a -alumina, .then this transition alumina was ground by 
using a jet mill, to obtain a powder having a bulk density 
of 0.21 g/cm 3 . 

15 100 g of this powder was charged in a furnace of capacity 

of 8000cm 3 [trade name: "Tubular atmosphere furnace" , 
manufactured by MOTOYAMA K. K. ] , and dry air having a dew point 
of -15°C (partial pressure of water vapor: 165 Pa) was 
introduced at a rate of 1 L/min into the furnace , and the 

20 powder was heated up to 1170°C while maintaining the dew point 
of the atmosphere in the furnace at -15°C, and kept at this 
temperature for 3 hours, then, gradually cooled, obtaining 
an alumina substance thus calcined, then, this alumina 
calcined substance was ground by using a vibration mill 

25 (grinding medium: alumina) , to obtain a -alumina having a BET 
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specific surface area of 16 m 2 /g. 

20 parts by weight of this a -alumina was added to 80 
parts by weight of nitric acid of pH 4, then, dispersion was 
conducted for 3 hours by using a ball mill with alumina beads 
5 having a diameter of 2 mm, to obtain a seed crystal slurry. 

[Production of a -alumina particulate] 

375.13g(l mol) of aluminum nitrate hydrate [A1(N0 3 ) 3 - 
9H 2 0] , manufactured by Wako Pure Chemical Industries Ltd., 

10 guaranteed reagent] was dissolved in pure water, giving a 
total volume of 1000cm 3 , to obtain 1155g of an aluminum nitrate 
aqueous solution having a pH of 2 . 1 . Of this solution, to 
250 cm 3 of the aluminum nitrate aqueous solution was added 
7.08 g of the seed crystal slurry obtained above (containing 

15 1.42 g of a-alumina), then, 40 g of 25% ammonia water 
(manufactured by Wako Pure Chemical Industries Ltd., 
guaranteed reagent) was added at a feeding rate of 2 g/minute 
by using a micro rotary pump while stirring at 25°C, to obtain 
a slurry of pH 4 containing a hydrolysate of aluminum nitrate. 

20 This slurry was maintained at 25°C for 24 hours, then, water 
was evaporated from the slurry by using a pressure-reduced 
drier, to obtain a dry powder. This powder contained a 
hydrolysate and 10 wt% of a seed crystal ( a -alumina) in terms 
of Al 2 0 3 . This powder was ground by using a mortar, then, 

25 charged into an alumina crucible. The alumina crucible was 
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placed in a box-type electric furnace. The powder was heated 
up to 950°C at a rate of 300°C/h in air, and calcined at 950°C 
for 3 hours, to obtain an a -alumina particulate. The 
properties of this a -alumina particulate are shown in Table 
1. The photograph of the ' a -alumina particulate is shown in 
Fig. 1 

Example 2 

An a -alumina particulate was obtained by the same 
operation as in Example 1 except that the temperature when 
ammonia water was added was changed to 5°C and the calcination 
temperature was changed to 935°C in Example 1 [Production of 
a -alumina particulate] . In this example, the slurry had a 
pH of 4.2 in completion of addition of ammonia water. The 
properties of this a -alumina particulate are shown in Table 
1 . 

Example 3 

An a -alumina particulate was obtained by the same 
operation as in Example 1 except that the temperature when 
ammonia water was added was changed to 50°C and the addition 
amount of ammonia water was changed to 43g in Example 1 
[Production of a -alumina particulate]. In this example, 
the slurry had a pH of 3 . 6 in completion of addition of ammonia 
water. The properties of the this a -alumina particulate are 



shown in Table 1. 
Example 4 

375. 13g of aluminum nitrate hydrate [Al (N0 3 ) 3 - 9H 2 0, 
5 manufactured by Wako Pure Chemical Industries Ltd., 

guaranteed reagent] was dissolved in pure water, giving a 
total volume of 1000cm 3 , to obtain 1155g of an aluminum nitrate 
aqueous solution. To 250 cm 3 of this aluminum nitrate aqueous 
solution was added 7.08 g of the seed crystal slurry obtained 

10 by the same operation as in Example 1 [Preparation of seed 
crystal slurry] , then, 41 g of 25% ammonia water (manufactured 
by Wako Pure Chemical Industries Ltd., guaranteed reagent ) 
was added at a feeding rate of 2 g/min by using a micro rotary 
pump while stirring at 25°C. In completion of addition, 

15 slurry of pH 4 containing a hydrolysate of aluminum nitrate 
was obtained. This slurry was charged into a bat made of 
stainless steel, the bat was placed in a thermostat, and water 
was evaporated by heating up to 100°C in air, to obtain a dry 
.powder containing a hydrolysate and a seed crystal. This 

20 powder was charged into an alumina crucible, the alumina 
crucible was placed in a box-type electric furnace. The powder 
was heated up to 950°C at a rate of 300°C/h in air, and calcined 
at 950°C for. 3 hours, to obtain an a -alumina particulate. 
The properties of this a -alumina particulate are shown in 

25 Table 1. 
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Example 5 

An a -alumina particulate was obtained by the same 
operation as in Example 1 except that the calcination 
5 temperature was. changed to 1000°C in Example 1 [Production 
of a -alumina particulate]. The properties of this a 
-alumina particulate are shown in Table 1. 

Comparative Example 1 

10 375. 13g of aluminum nitrate hydrate [Al ( N0 3 ) 3 ' 9H 2 0 , 

manufactured by Wako Pure Chemical Industries Ltd., 
guaranteed reagent] was dissolved in pure water, giving a 
total volume of 1000 cm 3 , to obtain 1155 g of an aluminum 
nitrate aqueous solution. Of these solution, to 250 cm 3 of 

15 this aluminum nitrate aqueous solution was added 7.08 g of 
the seed crystal slurry obtained by the same operation as in 
Example 1 [Preparation of seed crystal slurry], then, 34.1 
g of 25% ammonia water (manufactured by Wako Pure Chemical 
Industries Ltd., guaranteed reagent) was added at a feeding 

20 rate of 2 g/minute by using a micro rotary pump while stirring 
at 75°C. In completion of addition, slurry of pH 3.9 
containing a hydrolysate of aluminum nitrate was obtained. 
This slurry was maintained for 7 days, then, dried at 20°C 
by using a rotary evaporator to obtain a dry powder. This 

25 powder was ground by using a mortar, then, charged into an 
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alumina crucible. The alumina crucible was placed in a 
box-type electric furnace. The powder was heated up to 1000°C 
at a rate of 300°C/h in air, and calcined at 1000°C for 3 hours, 
to obtain an a -alumina particulate. The properties of this 
5 a -alumina particulate are shown in Table 1. The photograph 
of the a-alumina particulate is shown in Fig. 2. 

Comparative Example 2 

a -alumina was obtained by the same operation as in 

10 Example 1 except that the addition amount of 25 wt% ammonia 
water was changed to 48 g and the calcination temperature was 
changed to 940°C in Example 1 [Production of a-alumina 
particulate.]. In this example, the slurry had a pH of 7.9 
in completion of addition of ammonia water. The properties 

15 of this a-alumina particulate are shown in Table 1. 

Comparative Example 3 

a-alumina was obtained by the same operation as in 
Example 1 except that the seed crystal slurry was not added 
20 and the calcination temperature was changed to 1025°C in 
Example 1 [Production of a-alumina particulate] . The 
properties of this a-alumina particulate are shown in Table 
1. 

25 Example 6 
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375. 13g of aluminum nitrate hydrate [Al (N0 3 ) 3 - 9H 2 0, 
manufactured by Wako Pure Chemical Industries Ltd., 
guaranteed reagent] was dissolved in pure water, giving a 
total volume of 1000cm 3 , to obtain 1155 g of an aluminum 
5 nitrate aqueous solution. To 250 cm 3 of this aluminum nitrate 
aqueous solution was added 27.32 g of the seed crystal slurry 
obtained by the same operation as in Example 1 [Preparation 
of seed crystal slurry], then, 40 g of 25% ammonia water 
[manufactured by Wako Pure Chemical Industries Ltd., 

10 guaranteed reagent] was added at a feeding rate of 2 g/minute 
by using a micro rotary pump while stirring at 25°C. In 
completion of addition, slurry of pH 4 . 1 containing a 
hydrolysate of aluminum nitrate was obtained. This slurry 
was maintained at 25°C for 24 hours, then, dried at 20°C by 

15 using pressure-reduced drier, to obtain a dry powder. This 
powder contained a hydrolysate and 30 wt% of seed crystal ( a 
-alumina) in terms of A1 2 0 3 . This powder was ground by using 
a mortar, then, charged into an alumina crucible . The alumina 
crucible was placed in a box-type electric furnace. The powder 

20 was heated up to 940°C at a rate of 300°C/h in air, and calcined 
at 940°C for 3 hours, to obtain an a -alumina particulate. 
The properties of this a -alumina particulate are shown in 
Table 1 . The photograph of the a -alumina particulate is shown 
in Fig. 3. 

25 
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Table 1 Properties of a -alumina particulate 





a -ratio 
(%) 


BET specific 
surface area 
(m 2 /g) 


Degree 

of 
Necking 

\ ^ ) 


Primary 
particle 
diameter 
( nm) 


Example 1 


97 


15 . 4 


0 


68 


Example 2 


97 


17 . 8 


5 


66 


Example 3 


97 


19.6 


10 


72 


Example 4 


98 


15. 9 


5 


64 


Example 5 


97 


12 . 6 


15 


76 


Comparative 
example 1 


97 


16.1 


80 


72 


Comparative 
example 2 


98 


16.8 


85 


113 


Comparative 
example 3 


98 


16.2 


95 


164 


Example 6 


98 


15 . 8 


0 


50 
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